These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.
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WELLBUTRIN® (BUPROPMON HYDROCHLORIDE| Tabiets

Buring the perind of promarimsting svalsation, 15 amesg spprocimately 2400 pationts trasted with Wothutri oxr .risecid seizwres. Al I
e of soirwe. 90VeR (T} pationts were recamag davy dea0t ol Wellbutrin 3 or halow The lewest dacumentsd stiacive Sy dese of 450
mq. Twewy (12} pationts esporwnced sRZwes o dody deses ¥ 500 my: als (5) sdditional pationts Nod vaitures at dally Saset betwaes 600
g 900 mg. Tha tink of salzure sppaart 30 0 sirengly associsied weh Gnst 0d may 00 increasid by Sradiypating 1actery (0.9, aé raemd.
CNS tomer, otc.] or 3 histary of prinr solrare, te sddition, sudaen and Large IRCromonts i Gese may contributs by 3% incTussed risk. Wi
Aoy CHZornt SCCUTed Gy i BN COUSE of SAMONL. SIRY saitwres i€ Scoar e several weeks of 13 M faed dese. "

WCIDENCE OF SEIZURES IN PATIENTS RECEIVING WELLBGITRIN

Welttutrn ot Serure Seuue Incidence e Pains Without
Dosa Incoence Smure Preaisposttion
My /iay (%} ()}
Withain <450 0.2% 90%
fecommendsd
Dose 450 0.3% 0%
oo ¢ 600 2% 13%
Oase 600-200 L. I 1.9%

DOSAGE ANG ADMINISTRATION RECOMMENOATIONS SHOULD BE STRICTLY FOLLOWED TO MidIMLIE THE AISK OF SELTURE {sen DOSAGE
AND ADMANSTRATION]. Extirome coution shewid be used whow combining Wellbubri with sthar bpeiits waich lowir t6izert trasheld o
Wwhen Mioainizhorng Wellbyiria § putisnts with § hiztery of 3oizure sarder or crawisl toems.

Potewtial for Nopaigtwniclly: in 1ats recenand) Large 00ses of Dupropion chiomiCalty. There was 2n increase in modence ol heoio hypernasn
hoduies 3nd hepdloceiuldd hyperTroply 1A 00gs recennng Large dases of bupvDmon ChromCitly. vanous MisiolageC CREMIES were Seern 1t ™
Tover, 300 200MATONY KESIS Sugnesting M henanceiular MY were noted  AThOUgN SCITLered JDNOMATMS M ives TUNCHION IESTS were detected
1N patents pArICIPALNG wy CHNCE! Irdis. Merd 18 A0 Chacdl pwdence (A3t Dupropdn acts as 3 heodtotoun i humans.,

PRECAUTIONS:

baneral:

Agrtiget gud ngemaa; A substantial proDOrwn of patents trezied wirh Weilbumn exenence Some degree of Creased restessness. -
10N, ANnely. 20 NSOMNW. espeCaity SNOMTYY aher ilAton gf Iteaiment In canecdl Jlutes. these Symoloms were SOMenmes of sumtoent
magnitude '3 fequiIre regtment wrih sedaire/ypnohic Cruds 10 Zpprommatety 2% of patients. Sympioms were SuhCiently S4vere ip regune
LSCIAMUALIBON o WetiDutne reiment.

Prycikases, Confusion, Ind (ther Neumpschidine Mnamm Palients treated wilh Weinyutnn Mave Heen reported 10 Sowe 3 varwly 0' dewo-
OSYCRIIG $rS Ind SYMDIOMS sNCiuL'n CrUtoNE, MIKUCINGHONS JSvCASHC ENSGCES. tonfusion. 00 Marancia BeCause of e uncontro we
fdtaie 3 many Sluues, 1f 15 HMPOSSON 10 DrovIGe 3 DreciSe esimate ot ine xteni 3! nigk smposed Dy treaiment with Wellbuton in severy
22585, T2grISYCAING PREnomEnd aDateq upon Gosé feduthion andjor withdrawal of teaiment ’
Achvanon of PTVChESrs Imdfor Mamig: 0LOSEMmESanty CIN DIMICTANE Manie eD500eS N Lignial Manic JEOMEsshe DQOBNIS JUTing (he gEarEsser
SN35e SF e eSS SN0 My JCIVAE LHIENT S5 CNOSIS O JIREM TUSTachIE SMEMIS ABMLUING oS 2N0AUTE 1) DSk TAM TS

ered dpperrte 3ad WEN!: K wergn! K0SS O Grealer (N4t b 000N0$ SeCyired i 23% 3 Nevrdyinn parents “heg mIisence 15 200-umdte
“oub'e "hat een 13 COMDMranE DAIENIS YE2TRE wilh iiCgt S OF ACEDY £UNR2Imoie afug 33 D ¢ JLEN'S iaLenifi] "TOyTE AT ety
e aenrt oty © 1% a4t 530 reathd wig Weibuiin Od  TinSECUENIY, o WePL 35518 & MaAr SIeSetng Sig7 21 3 Daten] § cerresine
4RSS e QNGIECHC ING/0N weigh! [2CuCing JCTENTd: A Mrelibunr Y SRowd 3¢ Inieereg

Suncade: T2 DASSItWTY OF 3 SWCidR MeMu. 15 NRETENT 1 GEOFESSION ANG TdY LI5St wiill SiguhCant " MISiion 0CCuS ACCArQINgsy. prescny-
GRS Y3 Methuld SROUIG T8 atien for e inainest numpsr M tapists Consisien] i 5300 Ldlen! management

Ute . PriMnts eah Syslame Sdowss: TREre 5 A3 JMCA! 2aDeIENCE 25°2THBNT 1M selaly DU AEUIUTTIA N TpEMS AR 3 CBZenl TEin
2N TVeCaIod) -NATION OF unsialie Dearl ChEEAsE TRergiont % SAOwN e ExR7CSE0 T (15 ySaQ M IMESE OGS YARIDUINN was weil 19#dlee
N 23NEATS w0 NAA JrewOUSty develnped AhoSIalic NyDOlersIon whig MECHVING TFCYCHT AtGUEDMeSSanTs

Yecause nuproowon +C1 dna iis meiabowes die Jimast compheiey Sacreled IMDUGN iNG nicney and MELIDOINS Jre Waely 10 UACEIR0 ConG2-
HOM A (ke vl N0 T wiitdly €RCISI0N. EAIMENT Gl Siwnls with TRl CT henalic imodirTent shoud be inidled a1 reauced oosage s
26 COMON JNG 115 MELabouTes My JCCUMUIAIE 1 SUCA palients DEYONG CORCERYAINNS Sx28CTHG (N DalieNts withdu; rENJ1 Cf MEpaTIc 1 Mida--
ment The papent ShOulY be Cigsely momMtorea for passibla taac etects A grevaied Dlogd ang lissue levels of drug and melabonies
Inkareatme for PTUMMS: Physicdns are Acvised !0 CiSCUSS IMe Mlfowing is3ues witlk J3iwenls

P51 s showid D astrucied 10 1ake Welibulrn ¢ squasty owioed doses iheee of Our Wmes 4 day 10 mirmere the sk o Sezur

Poaets soould D¢ 1Ne a1 any CNS-active orug hhe Wetlbulin may wmpasr ther 3oikty to peciorm tasks requinng wagment or malo ind™
cogritive skils Consegquentty, uolil They are feasonably cerian thal WeliSutrm does not aaversely aiect thew perionmance (hey said rl?‘r\
rom ghang an Julomateie Or operanng Somplex, hatacdous Machinery

2aherts shoutd De 'o:d that the yse and cessiion of use of JCORYl may Ner Ihe Seizure Mreihold. and. thereiare, That the consumpLon
A aeha SOV JE ritmuzed. ang. i DASSHE, 2voided Lo lertly

Panpnty enpuld De aavised to intorm their poysician if They dre 1king Or DR 10 Take 2ty DresLnDlon OF Jver-the-counter drugs Soncem
5 wifranted DECIuse Welibytnn 20 OINES Afygs May Jitect each oihel § melasonsm

Fuefils sHowd 5e 3dwsed 10 natly et SySician il INey DECOME Oregnanl 3 IRENA 10 BACHNME HeqRant tuning eraty

Drug Interacimns: 80 SYSeemaic Gatd RV been cowerisd M the LONSEQUENCES of e conCOManl JOMsIrgon of Wewbulrin Ind oher Jrugs
hewever, Smimdl dald SUGGES! 1hat WeHBUINN may be an ngucer of drug Me1aDolLIIng enzymes This may be o SO1NLAE CHNCA iMporance
Zetduyy (he Diood levels of co-adminisiered drugs may be alizred

Aderndinly. DeCduse DUDTOMON 1S extensively melabokzed, (e Co-gomrmsiral M of Hhe Qfugs My O ts clmcal acwily 1 pariCulds,

" 2218 Should D¢ GxerCiSed whan JOMMSIENAG Grugs KROWN [ AHECT henatic 07t MELDOINNG BnZyme SYSIEn.; (& § . FarDaMIZedne. Cmetding.

JRENOBL Bl REPYION)
SIWQHES i Jremats Cemansirale Thal I ACute 1oxiCrty 0l DURrOON 15 ERnanCed Dy the MAL witator onenets:. e (see CONTRANDICAT.ONS |
Ueiteq teCal G212 SUGOPST & MIgNET INCIIENLE of aVErse EXpRlEncEs B DAMENIS feCering CONLUrMERT Jmunsivzlon of Weilbuirn and
L0009 AQTMMSIEALON OF Wbl (6 (aien?S rsceneng L-00D2 Concuitently Should D underiaxen wilh c3utian. using STl itl J0ses
g Smail Qratual QOSE NCredses.

SENCUIreAi J0MIMSITATN 6 Weilbutnn dNG A0EmS wiuch Kower stiZure MreShold SROLK] DE UNGEILIKER Oy with Sxlreme LIulon (see WLRN-
NGS) Low il 005G and SgH Qradudi gose mCrEases Shoulg o empiove
Carcwoqenatn, Mulagemesis, iImpaurnaat of Fertity: Lioume carcnogenitsty siutes were periormed m rats and mice al ¢ses up jo 00
a0 TS0 MG/ AgaTly. (ESDACHwely 1A INE 13T Sy INETE WIS AN INCTEASE 1N nouuldr Yutergive lessons of the hver Y doses 0* 100 1 X0
TR kg day, iower duses we.e nof fested The Question of whethet or nol $UCK K505 My D8 HECUrLONs of NEGOLISMS 0T IRE WeT 1§ Currintly
URTESGIvEd  Sumnar Iver lesions were NOL Seen 1 the MOwse Sludy. ARG NG (RCIE S Wi makgrant Tumors of the hver and BIMer Jrgans was
seen in erihed $'aty
Buivomon proguced 2 Docderine DOSItive response | 2-1 umes CoMtrol muldhon 13led N Some SIrsns in the Ames DaCIenal mulagenicity lest.
300 2 pigh D31 5052 | 300, byt nat 100 & 200 my/kg) poduced 2 Kw ac-ience of Chromesomal aderdlans M rals The reievarce of est
resulls i estmanag 'he Osk of Mman exdosure (0 MEEDEUI 00SES 15 UNKAGWH
A ety Siudy #as derionned m fats. A0 ewosnce of WnpacTnen; of Jeridy was encountered it ocal 00525 up 10 J00 MY/ hg/day
Pragnancy’ fararegemc EMacry. Pregnancy Caiegory B Reprooutlion stuthes have been penonmed i 14ohis and 13 i 0058 up 10 ** 4%
S the human Sy (05 SN0 Nave revedied O Oeifrtive Svounce Of MLRIed tTHTy oF DA 19 the RIS due 1o HuDmeoRs [0 : valy,
3 SKGNItY NCTEZSE CIONES 3. lelal ADROCMNDES was txen W two Sludhes, DUl THere was na INCTRESE 0 anty SDECIhc aoNOManty, ~hete
478 70 380U NG weil-Controlied STUCHS 10 Dreqnanl women  Becus? AWMal (E0roductien SIUMEs It nol diwdys Oredittive o nyman
resaonse, g diug hewlC be ysed Junng pregnancy onry of tiaarly needed
L2200 gt Detvery” The et of WelibuInn 0P G000 ANG CEHVErY I RUMANS 1S YNKOWN




WELLBUTRIN® TABLETS - PACKAGE INSERT

WELLBUTAIN® (BUPROPION HYOROCHUORIDE] Tabvets

Nursing Mathers: 1l 1t not ;- wown whether Wesbutrin v ex-meiad in the mitk of (actzhng women. Because many 6rugs e sxcreiad i human
Mok, Cauton shouid be exrused when Wesbatrin S aom visiened 10 women who 2% nursing.

Podiatric Use: The satety jnd etiectveness of Wekhulin in wdhicuds under 16 years oid hive not Deen estabisned

Use i the Bldorty: Wetiann 53s not Deen SyStematicaly evaluaied @ older pasients.

ADVERSE REACTIONS: (S 2is0 WARNINGS and PRECAUTINS) Adverse events commonly encountersd i patients tredied with Wakbuton
10 SQIZN0N, dry MO, NSOMA. WEMRCHE/MIGaINE. Nau I8A/vOMMNG, CONSTOIN0N. and tremor

0t volunteers who pacticipaied in I BOUCE'S Premarketing cieical WIS The more COMMON eveats Causeng AisDINDNUINON ciude Aewrs-
fychiatric disturtiances {3.0%), pranarly aoraton nd JDnOMTaKICS . MENKY SLITUS. QaStoiestinal disturbiances (2. 1% ). pamarkly Aaused
NG ng; newrolagical disturtances (1.7%). Drisnarily sairures, MeMIChes, and SiP0 drsturtances. And dermaloNg prooievs (1.4%),
Aty Gghes. 1t is imporant to nole. however, that maay of s avents occwred i dases INTL excand the recommended daily dose.
Aecturate cstimaies of the icioence of adverse svents assaciated wih (e yss of any drug am athicult X gbtan. Estmiies ace jflupnced
by Grug dose, SHIECHON keCnmqus, SEMting, phySician judgments. eic. Consequantly. the 1abie itiow 1S presentad sokety (0 iiCale the retatve
trequency of adverse events reporied i regresentative ContoNed CRCE! Stuches Conducied 10 evaluaie I salety and elficacy ob Weilbtrn
U ety ST conditions of Sy Sosage (300-500 mg), SeTAQ. and duation (3-4 weeks). The tigures cried cannol'té used W
precic precisety tha mcidence of unioward events sn the course of ysual medicat practice where paliefd characienistics and other tactors must
oitfer frem thase wiuch prevaiied i (he climcal Bals. Thesa mcigence hqures 31so cannol be compared il thase ootaned from other clinical
shutees invohving related grug Procucts as each group of dnxg inais is conducted under § Gifferent set of condaions

Finatly, i is wnporiant to emphasize 1Nl the tabukation does ol et e relpive severry and/or CCal wmporiance of the even!s. A hener
perspective on the Sanous sgverse svenls associated waih i use of Wellbutr is prowded v the WARNINGS and PRECAUTIONS sections.

TREATMENT EMEAGENT ABYERSE EXPEMEMCE INCHOENCE IN PLACERO-CONTROLLED CLINICAL TAIALS*

(Porcant of Prtinis Reperting)
Welbulria Maceie Welbutrm Macede
Prtnnts Prlionts Patients ey
Adverts Expanence e 323 (n = W) Adverse Experstnce (LR IR TR ]
CARDIQVASCULAR Cutaneous Tamperature Distarpance HE) 16
Cardiat Arrnyinmias £3 4] Dry Mouth B 184
Dirnness 223 16.2 Excessve Sweaing - 23 4§
Hypertension 41 ¥ Rgagache/ Migraine ”y 22
Hypotension 23 2.2 imoaired Siees Quanty LY 1§
Prirtatons 37 ar increased Sdivary Flow kR kY
Syncape "2 65 [ nsemrd X 7
o £ i 35 VAW B ol v 19
CERMATCLGG.C PreunoEa A i INsa ‘- '
rruflus R hEM €330 '3 u )
Azsh 59 63 dansary Dsturgance B 3 2
GRS AN TESTIN Kl T 7%
6 fn';\,]::,h' e %1 s NEYRIPEVCHATRL
Aupelle Inclease 37 22 Agitation 39 FA
Lanstpaton 53 173 Amely EM 0
Cuarrnea 58 86 LoRiysGn a4 z g
Uyspapsud 31 22 Cacimasea Libido i 1 8
Nauseasomiing 29 184 De'usong 12 "
Wewnr Gan Ak 237 Disturoee Concentraiion 3 3%
oG Loss HF; 12 fugnana I 13
GTHI FOURINARY Fostuly i3 e
impotence 34 11 NONSPECIFIC
Mensirual Compuamns 17 I Fangjue 38 16
Lanary Freauesey 25 22 FeverrChits 12 03
nary Relention 19 212 RESPIRATORY
MEJSCILOSKELETAL Upper Respicatory Complaints, 50 "4
Arthnnis kR 27 SPECIAL SENSES
NEURDLOGICAL Auddory Disturdance Fl :_3 32
Andihisud 15 11 Blutteq Vraon X3 03
Akinesia/ Sadykimesa 86 Gusiaiony Disturbance bR 1

“Events renorted by 4t least 1% of Welluinn patents ae aiciuceq

Orher aveats Sserved dunag (e oaTire premackating evalusian of Wellbutoin: Duning 1ls premarketing 3ssessment, Wellbuinin was evatualed
i 2imost 2400 sutyect* The contibons and Curahon of £xposere 1o Welbutrn ared greally ang 2 substansal orosorion of the experence
was Qaned m oPen and uncoalrolied SimCal wings Junng this EADENENCE. NUMETOUS JOVEISE SVENLS were feI0f12q. however. wiiigul 3p-
proprate contriis. f (s WNpoSSiDIe 10 OeiErmune with Cerlainty wiuch events were o were Ml (Jused Dy Weilbyimn The lowng enumerdion
15 Ofgdnired by OrQn SyStem ang GesCribes events in [eems of thew relauve irequency of oorting i the £a13 hase. cvents gl M cunecal
mporlance are isd cestribed in the \WARNINGS anc PRECAUTIONS sectians of Ihe labekng
The foflaw 1g delinaons 5 Trequency It used: Frequent agverse EVENLS 4fe oetined a5 Mase aCCurming In 3t 1east 1100 patients Infrequent
A0VErSE events e those pcCyrrng i 1760 1o 171000 sanents, while rdie evenis are IMOSE occurnng i iess ihan 141000 natents
Candievascular: Frequint was eoema. intrequeat were Chest 0ain. £4G adnormalines (premature beals ana aonspecihic STT changes). Jnd
shariness of breath/dySpned. ing fare were PIRME and Phiedis
Dermataiegic: Frecusn! were noRSpeCInC asnes: inequent were H0Decd and Oy Skit. [are were CRANGE W nau CUKE dnd MIrSuUISm
Endecrme: inirEQuent was gynecomastid rare weve JiyCOSura and Aormone level cnange
Casiraintestmal; nirequent were Cysphagad st Gistumance. nd v JAmace/ @unthie rare wert (6C13) compiainis, Coits. G Dhesding,
and nleshnal perocation
Geasgurinary: Frequent was nociurd. mirequent wene vaginal ntabon . 1ESHcur swerhing, unaary 1ract miecton. painiul #Tecton . and retarded
UL, B were QYSUTA, BRUNELIS. USINATY NCOTNENCE, MENOOAUSE. Qvarian diSOrTnr, pervic 1MACUION, CYSIs, OVSDaeuntd. Ang patniyl
Ul

: Raie was lymphdoenodginy
Nownlegical: (se¢ WARNINGS) Frequenil wens dLoaa/ iINCOCTORRAION. SEITU ™ MYOCKNIUS. YSKHIES M CYSIONG: MITSQUERT were Mygndss.
verigo, and dySarthna: and rare were EEG abnormairty, JONOMTI NEUTDOGICA! exam, iMpaired altentbon. Jn. scahcd
Nowngsyciuairic: (see PRECAUTIONS) Fraquent were mand/iysomanid. increased khedd. hallyCnalions, geciease m séxual tunciion, ano
Qepresson. irequen! wer? memory STOMTIEN! 0eErSONINLILON. PSUChOSIS. Cysphond, meod Mstabiity, parsnow. YONTal TROWQNT (HSOOer,
and tegudity: A wds Sipcidal wedlon
Oral Complaimis. Frequent was SIOManns mirequent were 100:AAChHE. SIUusM. Qum otalon dnd ofal egerd. 7a'e wdS QIOSHNS
Sospuptory; INfrequent were dronchilis 3Nd SHoNNESs of Dreath/CYSONE. rare were eisians and fale of "SANM C1SAr0er
Special Seases: Inrequant was vsudl GISDaNCe | (ale was Gipkoa
Naspuciic: Froquent were fu-wie SYmpIoms. inirequent was RONSOECING Dain. e wers body gdol SUIGICANY re1aleq DM (HECTION. MeQCAtos
reaCHon and verose
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WELLBUTRIN® (BUPROPION HYDROCHLORIDE) Tabvets

DAUG ABUSE AND DEFEMDENCE:

Avmges: Controied chmcal studied CONGUCIEN i NOMMA wOKAVIAETS, 10 SubMNCLS with 3 Messary of multiole drug a0use. and m oeprssed
panents showed SOME MCTRASE 1N MONN Jctvity and MQATIon/Excriement

1 2 popuiation o inalvwiuais experienced with drugs of 20ysh, 3 Singie 0uss of 400 MG WeKDUTHA procuced mekd STIORELATEN-bke aCtvity
25 COmpaed 10 placebo On the MOMNE-DEN20dning sibscals of th AJBCTion . lesaarh Comied Indm {ARC]) 4] 3 SO WterMIsle Ditween
placebo 209 ampheiaming on tha Liling Scam of the ARGI. Thesy s.aies meastre general feeings of suphord and orug detanmity.
Findings it CHACH 192i5. how.over, 308 10T known 15 predict the Sbuse Dotatal of Grugs rekaDly. NONMTMIMSS. AdIncE M sngie tose
shutes 0083 SUGDEE! a1 the COMMEnded dasy 505200 of BULODION whan SITINVEIENE] in GRS d0Ses i ROT ety 10 OF eSDacIAY fyt-
Torcing ¥ aphelmine o sl 20uUSMS. Howewer. higher Soses. mmmumwummumm mgnt be
madestly JNRCHVE 10 thos who abuse stimuian grugs.

Animale: Sucees in roconts have Shown thit bupMpon eubits Some pharmacoigic actions COMVION 1 pEyYChostmutants, NCONG nceaws

i locomotay acwvity and the production of 3 mikd cersefyped dehavicr and INCI2SES M 1S O (ESPONGNG in SIVRY schadulg-contiolied
Dehavior PARRGOMS, (rug GSCrmnanon ctudies in S showsd SWOUNLS QeNeraiizanon betwien bupropion and SmpohetiMing and other
PSYCHOSETNALNIS. Rhesus monkeys have boen shownt 1 seti-aomenister MW airdvnously.

QVERDOSAGE:

Lathal desas b asimals: In 215, the aCuie oral LD, values were 607 Mwwlmammuz mo/ig (lemales). Respecive vaiues for mice
wate 544 mg/kg and 636 mg/kg. Signs O acute tencity ncluded Libored preatng, SHNLON. MThed SaCK. pIosis. and. Md convetsions.
Muwsaa ovardess axpicisac: Thers has been Bvted cicical Experience with overddSage of WeWDWINn_ Thirtesn. Ivergases octumed Guneg
chnical friats. Tweive patients mgested B30 1o 4200 nig ‘shd recovered weihout SIGEtICHN Saquelis. Asuthar pahar who inQesied 9000 mg
of Wellbutrin and 300 mg ol Iranyicypromne Experienced 2 grind Mal pizure and Necovered wiinoul Tirther SequNa.
Management of sverdesa: Folwaw] SuspECied owertiose, MasorLbizationt is acdvised, H the patient i conscious, vonwiing Showid be mduced
By Syrup of 0ecac. Actwated charcoal 2150 may be adminsiersd every § hours durng the hrst 32 hours alier ingestion. Basekne Laboratory
vaiyes showid be abianed. Electracaniiogtam and EEG Monilonng alsy ane recommended fof The next 48 nours. Adequale 1 wave should
be provided.

11 the patent is Studorous. comatose, of comvilsing, Airegy intubation 1§ mcommended pror 1o undertaiing gastic lvage. Atmough Mere
is kiftle chinviel experence with lvage followang an overdase of Weflbutnn, «f «5 ety 10 be of Deneli! wiitmn Ihe firs! 12 MOUTS IT1er :nQEshon
Sice ZDSOrpton of the drug may nal yel be comgiete

Whaie Gunesis, daiysis, of hemopurfusaot 30e Ssomeames used 10 lredl 000 overtosage, There 15 A0 experence with i ySE W fhe Tinage-
ment 3l inesbutnin overoose. Because diftusion of Wellbutrin Trom fssue 1o plasma may be Skow, dialys:s may be of MnKRal henetrl several
Based on sludies in anmas. it 15 recomMended that seizvres be Weated with 20 nivendul DERToOGA TN CRECiion JAd Oiver SuDDorLv
mazsures, a5 Jppropniate.

Further imommaton Jhoul ihe MEJUMent ol aversosas may DE 2vgilabie fmm 2 pacsor contrml Semsr

DOSASE AND ADMINISTRATION: At dasés that are one gnd one-Thurd tumes (he usually required 0052 {£50 mag/Gay) {$ee WARNINGS;, e
olsenved inCidence of SEsTws MCTERSES Dy &S Much 21 Jeniold. This predicTs 2 7elalvery narmow Iherapeutic ralso for Ine Saie use o Twirnpeen.
especiaily 35 Ihere o5 CONSIdRraDie INEr-mdvdual vandnidy o The C2pacity of patenls X0 mewdonle drugs

Canseauentiy 48 230y rRO0MNT 19 0MHNGSIE DUOMCIN A 3 ‘mnner AL IS OS] Tkedy 10 M 24 the nsk 3 seuw Seerosneciive
ANZIYSIS OF CHMICA! 2a24Nznce amed Suiing (IS SrEMAr-Enng CRvetImant suggests ‘Mattne Lou & SEIZUTE Tdy 3¢ Tnenidds o 0 he rotal
Gty coce ol WehDutnn does A exceeC 450 Mg, 2) the Laily 00SE 1S JCmmstered M drvidEQ XSk 10 VK FIGN Cedw canzertangws Jl
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Department of Health and Human Services
; | : Public Health Service

Memorandum Food and Drug Administration
Date:
To: File NDA 18-644
Director ' . \

Office of Drug Research and Review, HFN-100

From: Director e
Division of Neuropharmacological Drug Products, HFN-120

Subject: Approval Package
- Introduction:

Almost a year ago, an approvable letter for NDA 18-644, Wellbutrin, issued to
Burroughs-Wellcome. The letter conditioned the agency's final approval of the
NDA upon the firm's agreement to:

1) revise, as directed, the product's proposed labeling,

2) submit a comprenensive safety update on adverse reactions and
laboratory findings. (An especially elaborate update effort was
required because the firm's previous tabulations of adverse
events employed idiosyncratic rules [e,g., events rerordzd
before drug administration began were included in the list of
possible ADRs], entailed repeated categorizations of events, anu
employed redundant terminology making it difficult to obtain
reliable estimates of the incidence of various untoward events
associated with the product's use. Thus, before final labeling
could be drafted, a systematic re-analysis of ADR incidence was
needed. Incidentally, the Division went to considerable lengths
to provide the sponsor With corcrete examples of an adverse
event enumeration strategy, including the creation, de novo, of
a glossary of terms organized by body system.),

3) commit to conduct, after approvial, a series of clinical studies
including:

a) a study to assess the sustained antidepressant efficacy of
bupropion at intervals beyond three weeks. {(Three weeks
was the maximum effective duration of any clinical trial
providing persuasive evidence of antidepressant efficacy.)

b) a study or studies to assess the efficacy of bupropion in
the outpatient population. (Bupropion's efficacy was not
demonstrated in adequate and well-controlled investigations
employing outpatients; only the inpatient trials provided
persuasive evidence of efficacy).




c¢) studies to characterize more precisely the relationship
between dose and ADR profile under conditions of actual
use. In particular, a program to assess the risk of
seizures was of interest,

d} post-marketing studies to assess the risk of diversion and
abuse of bupropion -

e) studies equired to meet biopharmaceutic requirements.
(Bupropion undergoes extensive pre-systemic clearance, can
induce its own metabolism, at least in animals, and has
several active, long lived, metabolites. The degree of
accumylation of bupropion and its active metabolites in
chronic use is, therefore, of potential clinical importance,

Comments on the May 1, 1985 submission:

In their first formal veply to the approvable action letter (May 1, 1985}, the
firm 1) agreed in principle to carry ocut the requested post-marketing
investigations, ¢) provided a safety update, and 3) presented a new labeling
proposal that differed from the one outlinad in the approvable letter,

a) Post-marketing studies:

Given the firm's agreement to conduct them, the subject of
post-marketing studies requires little further comment. It is
impertant, however, to ensure, and the approval letter makes this
point, that the 'pDio' studies will assess, at sufficiently long
periods of exposure, the proportionality between dose and plasma
concentrations of bupropion and its active metabolites.

b) Safety update:

The total number of patients reported upon in the update was 2,398;
the original submission was based on 1315 patients, The increase
reflected subjects exposed in formal <¢linical investigations and in
open use antidepressant ‘treatment' settings (protocol extensions and
compassionate use),

On the positive side, the liay 1, 1985 Safety Update did not identify

any new risk not previously appreciated. The deaths reported in

association with the use of bupropion could not reasonably be

attriputed to it. Furthermore, the calculated incidence of untoward

events reported in the update did not vary significantly from earlier

incidence astimates. To be clear, the incidence of some events

increased, but others decreased. In any case, no new substantive

risk was identified. [

On the negative side, however, the update was poorly organized and ‘
did not provide a clear accounting of many items. Staff was

concerned about 1) the accuracy and the manner in which the ADR

incidence figures were calculated, tabulated and presented, and 2)

the fim's failure to comply with several of our requests,
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Dr. Lee (June 25, 1985), under the supervision of Dr. Hiyes and with
some input from me, reviewed the May 1, 1985 safety update.

For the administrative record, 1 wo.,d like to document several of
the obstacles we encountered in attempting to conduct a fair and
impartial review of the May 1, 1985 submission,

The firm's May submission was pliagued by 1naccuracies and .
inconsistencies, For example, the sponsor‘s table comparing the
incidence of ADRs in the original and the expanded data base (Lee's
6/25/85 review as table 8, [sponsor's table 10]) is not always
consistant with the remainder of the May submission. In particular,
the incidence of convulsions is given as G,53% in the table, but
using other data in the report, the incidence ‘i$ about double (see
also discussion above): 15/1315 (1.1%) in the original data base or
26/2313 (1.1%) in the expanded data base. This sort of discrepancy
hardly creates great confidence,

There are other exampies. The sponsor was asked, as we usually do,
for a listing of al! patients who terminated while on Bupropion. The
tabulation provided, however, was said to be restricted to
terminations from among 1734 patients in “all clinical trials” and to
terminations for ‘toxicity' only from among the patients in 'long
term continuation and humanitarian' protocols. The sponsor's
approach presents review staff with an unresoivable problem. What
are the real rules used to enumerate cases and what is the real size
of the data base?

First, consider the question of rules for event enumeration. Under
the firm's apparent rules, whether or not a discuntinuation is
counted among patients -in the compassionate program is determined by
a judgment made about the root cause of an untoward event, In
actuality, whether or not an event is spontaneous or caused by drug
is not readily determined. The sponsor's approach allows for
selective and potentially biased reporting.

Second, what is the real size of the data base being used for the
denominator of incidence estimates. The problem is illustrated by
the table of discontinuations (see Lee's 6/25 review-table 7
{sponsor's table 16]). One may infer from the figures presented in
the table that tne denominator used to calculate the percentage of
dropouts was approximately 2672, that is, 264 discontinuations/0.0988
percent = 2672 total bupropion pat1ents This number excceds by
approximately 270 the number (2398) said to be included in the data
base used for the Safety Update. In the text of the submission, the
firm (p. 9, Vol 10.2) acknowleuyes that the number they used, 2642,
reflects ‘'exposures', and not unique patients. Again, this is not an
especially critical fault, but, again, it is the sort of fault that
tends to undermine the review team's confidence in the consistency
and reliability of the firm's presentation,




Furthermore, there are instances where less than careful selection of

numerators and denominators can dramatically influence incidence

estimates, Consider, again, the matter of seizures. Table 7 in the

May 1, 1985 submission (see Dr. Lee's (6/25/85) review) included only

14 of the 26 known seizures, [In a footnote, the firm noted that 12

seizures were not included because they occurred beyond the cut-off

time for the Safety Update data base. This is not an especially
“credible explanation because according to the firm’'s own count there -
are a minimum of 2672 patients allegedly at risk and reported upon in ‘
the update. If the 12 patients, not enumerated in Table 7, did not

come from among these 2672 or so patients, where did they come from?

If the 14 seizures came from only the original data base, why were

they used as the numerator in an incidence fraction employing the

entire expanded data base as a denominator? Finding the answers to

these questions takes time and slows the review process.

More subtle problems were also identified in the submission, The
firm's display of the relationship between seizure incidence and dose
illustrates the problem. In generating a table of seizure incidence
and dose, a single patient who experienced seizures following an 0D
with 9000 mg of bupropion was included in a group with six other
patients who experienced seizures using the product with therapeutic
intent at doses in the 600 to 900 mg range. While it is certainly
important to convey that the risk of seizure is dose related, it is
not appropriate to imply the existence of a large margin of safety
when one does not exist. Specifically, the risk of seizure is very
high {i.e., at least 3%) among patients exposed to 600-300 mg and
600 mg is less than one and one-third times the minimum establisned
effective dose of bupropion, 450 mg.

The firm proposed to present an abbreviated version of this 'table'
in the Warning Section of Wellbutrin's labeling, an action that would
make the Tabeling misleading. We, of course, have insisted that the
firm ‘correct' this presentation, but this sort of ‘activity' simply
complicates the review process and compounds its difficulty.

Another problem with the safety update was the terminology employed
and specific examples of questionable untoward event classification,
For example, in study 25-04, a patient is descrived as being
discontinued for an intercurrent illness; a more detailed review of
the individual case, however, reveals that the patient had an
epidural hematoma, a type of intracranial bleed that mignt well occur
as a consequence of a fall which in turn might have been caused by a 1
seizure. Was the firm's decision to classify the event as an i
intercurrent illness reasonable? Perhaps, but it might just as f
reasonably be considered drug rela<ed.

The selection of terminology can also influence the impression one
has about the type of risks associated with tne use of a drug. CQur
experience with psychosis is an illustration of the problem., In

May 1985, we were not especially concerned about “psychotic*
induction as a risk associated with the use of bupropion. The firm's
tabulation of the reason's for discontinuation did not even mention

‘psychosis', Tc be fair, 79 patients were said to have discontinued




Lecause of 'Neurospychiatric' reasons. Among the terms in this

category, abnormal mental status (12 cases) and delirium (11 cases)

might well have included patients who had psychotic episodes. (See \
section on psychosis below). .

In any event, at the completion of our review of the firm's May 1, 1985 :
submission, staff was not fully confident that it clearly understood the ‘
full panoply of risks that might be associated with the use of

bupropion. : '

Also important was the firm's failure to honor our request, made in
January 1985 and acknowledged by the firm in their March 4, 1985 letter,
for an expanded cross-tabulation of laboratory test results. The firm had
pro\ .ded a review of laboratory test results in the original NDA, but the
limits for declaring results abnormal were rather. proad.

¢} HMay 1985 counter proposal for Labeling:

The firm objected to our proposed labeling for bupropion and proposed
alternative labeling. Uncertainty about the risks and the factors
mitigating the risks associated with the use of bupropion, however,
made it difficult to respond intelligently to the firm's

. counter-proposals. The two more important issues in dispute involved
the Indications section and the directions for the product's use,

First, the firm objected to our proposal that the Indication section
carry the statement that bupropion not be used as the ‘antidepressant
of first choice for most depressed patients'. The firm argued that
the risk of seizure was dose related, and, consequentiy, that i) if
the maximum daily dose were limited to 600 mg {inpatients} and 450 mg
(outpatients) and 2) if drug was iitroduced slowly, Bupropion could
be used with reasonable safety in any depressed patient.

We were not convinced, however, that the evidence upon which we based
our conclusion tnat bupropion was effective would support a clain
that it would be effective if administered at 450 mg. In particular,
the original studies providing 'persuasive’ evidence of efficacy were
conducted at doses above 450 mg. The 06 trial, as planned, allowed a
maximum dose of 450 mg; as conducted, even higher doses wvere
employed. The 08 trial allowed doses as nigh as 750 mg and 14-0!
enployed doses in the range of 300 to 600 mg.

Furthermore, the amount of drug that would be taken under the firm's
revised dosing recommendations was not substantially different from
doses known to be associated with a nigh risk of seizure (i.e., more
than two percent of those exposed at doses of 600 or more). Indeed,
available data allows construction of a dose response curve for
seizure that predicts almost a ten fold increment in risk for less
than a doubling of dose over the 300 to 600 mg dose interval. This
observation, coupled with the knowledge that variation in drug
metabolism capacity among individuals is often measured on a log
scale, gives little reassurance about the freedom from risk of doses
in the 450 mg range.
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Consequently, we found fne firm's labeling proposal unacceptable and
informed them of our views,

Interim divisional communications with the firm:

In the interest of quickly resolving the status of the bupropion NDA, .the

division's staff initiated a series of continuing contacts with the firm ~
during 1985. As noted, even before the firm's first official response '
(May 1, 1985) to the approvable letter of 12/31/84, the division had been

in repeated contact with the firm working on an ADR glossary.

Within two weeks of our receipt of the firm's May 1, 1985 submission, I
spoke with Dr. Cuatrecasas (Telcon of 5/16/85) and informed him of some of
the problems we had with the firm's cubmission. A day later, I spoke to
Or. Lineberry and I reiterated what I had told Or, Cuatrecasas about the
lack of evidence to support{ the effectiveness of bupropion at lower doses
and the problems with the ADR enumeration and tabulatijons. We discussed
several approaches that might be used to document the efficacy of
bupropion at lower doses, but none seemed especially useful. Nonetheless,
Dr. Lineberry agreed to attempt to document the drug's efficacy at lower
doses with the goal of allowing the drug to be marketed at recommended
doses where the risk of seizure would be lowered to a level that would not
require a restricted indication.

On June 7, 1985, a more detailed explanation of the proplens with the
firm's May 1, 1985 submission was provided during a telconference. In
addition, specific questions were asked for the first time about several
terms used in the ADR enumeration (psychosis, confusion {? we did not
understand the latter term]). We also reiterated our request for a
cross-tabulation of laboratory test results, noting that the firm had not
provided one as we had requested in our January meeting. -

On June 17, 1985, Dr. Lineberry called to complain about the difficulty
and burden of our many requests. 1 listened, but did not agree to rescind
any that had been made,

On June 19, 1985, the firm formally submitted data to support its argument
that bupropion was effective in patients receiving doses below 450 mg in
studies 06 and 14-01. The firm's argument, of course, required an
analysis of a subset of patients randomized to treatment in a flexible
dose study. Unfortunately, patients requiring less drug in a flexible
dose investigation may simply be less 111 or spontaneously responding
individuals. Consequently, the firm's comparison of patient's receiving
less than 450 mg of Wellbutrin with all placebo patients is a biased
analysis., Dr. Nevius' memo of June 20, 1985 makes this point for the
official record.

The firm was informed of our view that the re-analysis could not support
the efficacy at a lower dose. Sometime later, we learned that the firm
had a study allegedly documenting the efficacy of bupropion at

450 mg/day. The study had evidently been completed after the filing of
the NDA and had not been submitted. On Juiy 12, 1985, shortly after
learning of the existence of the study, I asked Dr. Cato to submit it.




August 9, 1985 and September 20, 1965 submissions:

The August 9, 1985 submission contained the resul‘s of 1) Study 25
{intended to support the efficacy of 300 and/or 4L0 mg of burpropion in
depression), 2) information requested about EKGs, 32! ADR event
re-tabuiations carried out in a manner that BW staff believed repaired
faults we had identified in earlier ADR tabulations, and 4) newly revised

1abeling. ,

The original report on Study 25 was difficult to review. It lacked a
protocol and a means to identify wnho was excluded from the efficac-
analysis and why. Further, it contsined confusing tabies about
concomitant medication and reported ADRs using a definition that we had
asked the firm to discard in the approvable letter, Thus, Dr. Lineberry
was asked on 9/4/85 to submit additional data and reports; he reluctantly
agreed. His response was received on 9/20/85.

I (this memorandum), Or. Lee {11/9/85 review)) and Dr. Marticello

( November 26, 1985) have each, independently reviewed Study 25. There
are some minor djsagreements among us, but I believe that we now agree, in
particular, after our own 'in house' re-andlysis of the data, that it
provides support for the conclusion that bupropion, administered at a
daily dose of 450 mg, is more effective tnan placebo. My comments about
the the study are as foilows:

Study 25:

This muiticenter (4 sites), prospectively randomized, double-blind and
controlled trial, compared the antidepressant efficacy of placebo with 300
and 450 mg of bupropion in 128 hospitalized depressed patients, The study
was analysed by both an intent %o treat LOCF and an observed cases
analysis. One hundred and nine patients were eligible for the intent to
treat LOCF analysis; eighteen of the nineteen patients excluded from the
intent to Rx analysis had no efficacy evaluation on drug. In a true
intent to treat analysis, these 18 patients would have been included as
well by assigning them their entry scores at all subsequent ratings; in
our modification aof the intent to treat analysis, however, they are not.

It is worth noting that at least three of the patients assigned to
bupropion and excluded from the efficacy analvsis in study 25
(subject 14 (300 mg group] and subject 104 [450 mg group] at site
25-02, and subject 3 (450 mg groupl) at site 25-04) were withdrawn for
ADRs that are commonly considered signs of psychosis: hallucinations
and formal thought disorder. :

The results of the LOCF analysis are generally mcre favorable than those
obtained with the observed cases method. In part, this is explained by
the large number of placebo non-responders who were dropped after week 3,
effectively eariching the residual placebo group with spentaneous
responders. The LOCF analysis is also marred by a differential cause of
dropout among treatments. Among those in the efficacy analysis, there are
more dropouts before day 21 among placebo patients (6) than among
bupropion 300 mg (4) and bupropion 450 mg (4)., Among the dropouts,
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however, those on bupropion 300 mg had an average improvement of 16 points
on *heir HAMD, those on bupropion 450 mg, an average of 20 points, while
those on p1acebo 6.5 points.

What does this mean? Well, the missing data brought fciward in the LOCF
is generaily favorable to drug and unfavorabie to plucebo. Is this a
bias? Perhaps, but it is impossible to assess reliably. If the early
results reflect final results, the LOCF analysis is fair. However, if
placebo pa.ients wouid have eventually improved spontaneously, and the
early improvement seen on drug assigned patients was merely & transient
effect, the LOCF method would be biased in favor of drug. The evaluation
of the dropout scores, however, does illustrate why the observed cases
analysis is less favorable to drug than the LOCF analysis.

Bearing in mind the generally more favorable. impression conveyed by the
LOCF analysis, what are its actual findings? Patients assigned to 450 mg
of bupropion did improve to a statistically significant greater extent
than those on placebo as measured by severai standard measures of
antidepressant efficacy (Ham-D total, Ham-D retardation factor and the
Clincal Global improvement rating; see tables i to 3 in Dr, Marticello's
review). The LOCF analysis, however, fails to show statistically
significant differences between bupropion and piacebo on the HAM-D
depression item, an item we usually consider essential to the declaration
that a drug is an effective antidepressant.

Interestingly, the firm did not analyze the depression item in their
report of Study 25. ODr. Marticello did tne item analysis at my request.
For the contrasts between the 300 and 450 doses and placebo, the observed
differences between LOCF item scores at day 21 may have easily occurred by
chance {p=0.26 and p=0.87 respectively).

Bottom line on Study 25:

Tiva

After considering all the issues, it is my conclusion tnat Study 25
documents that a 450 mg daily dose of Wellbutrin is effective. The study
does not demonstrate tne erficacy of a 300 nmg dose.

changed status of our views on the clinical trials (06, 08-01, and 14-01):

The results of study 25, however, provide only one source of support of
bupropion's efficacy at a daily dose of 450 mg. MWe, therefore, conducted
a reanlysis of the doses employed in the studies that we had relied upon
for evidence of efficacy in 1984 (i.e., 06, 08-01, and 14-01).

In the course of the reanalysis, I recognized that 08-01 and 14-01 were
merely subparts of larger multicenter trials., Why we had agreed to
analyze only the most positive subparts of studies 8 and 14 is not made
clear in the administrative record. [ can only guess that when the
original statistical review was initiated, divisional rolicy was directed
at finding “positive" trials.

In recent times, however, [ have adopted a very tough policy on
sata-conditioned selection of positive subparts of multicenter trials.
Indeed, recent NDA disapprovals have been based upon our refusal to




recognize fragments of multicenter studfes as independent positive
trials.

Thus, as part of our reanalysis, I asked our statistical consultants to
evaluate studies 6, 8 and 14 as they were planned by the sponsor, that is,
as multicenter pooled studies, The results of the analysis are presente
in Dr. Stein's November 15, 1985 review, :

06: This study, conducted at t: -ee sites, concinues to provide
persuasive evidence of bupropion s antidepressnt efficacy when
analysed as a multicenter pooling. Furtihermore, a review of the
daily administered dosages (see iLee tabulation .of December 19, 1985)
reveals that the vast majority of patients received a daily dose of
bupropion that did not exceed 450 mg. Thus, 1 am prepared to accept
this study as a confirmatory source of evidence of bupropion's
efficacy at 450 mg.

08: This study, conducted at three sites, is no longer acceptable as
a major source of evidence of efficacy. First, one site, 8-03 which
provided the smallest number of patients was dropped at the agency's
request because of unacceptable findings in a DSI inspection. More
critical, the combined results from the two remaining sites do not
support & -conclusion that bupropion is an effective antidepressant.
Indeed, the trends at site 8-02 favor placebo.

14: This study was conducted at two sites. The combined pooling
remains positive, but the daily dose received by a significant
proportion of treated patients was 600 mg. {onsequently, the study
cannot support the dosing recommendation in the proposed labeling.

The bottom line on Efficacy at a daily dose of 450 mg:

Studies 25 and 6 serve as independent sources of evidence supporting
bupropic.i's antidepressant efficacy at a daily dose of 450 mg, However, as a
result of our reanalysis (study 8) and and the firm's revised marketinc plans
(study 14}, two studies identified as pivotal in our 984 approval decision
can no longer be relied upon.

Further safety considerations:

However, while the issues of minimum effective dose were being assessed, we
be- ‘me concerned about psychosis as a risk of bupropion's use.

The ngchosis issue:

Antidepressant drugs have been reported to cause psychosis in some small
proportion of patients exposed. The mechanism(s)} underliying the psychotic
induction is not understood. Various arguments and explanations have been
advanced. Perhaps the patients who develop psychosis are especially
vuinerable in the sease that for any provecative stimulus they are more
likely to become psychotic than other individuals. Alternatively, they
may suffer from a disease that in one state exhibits psychotic pnenomena.
For example, if patients are manic-depressives being treated during the
depressed phase of their Bipoiar Affective illness, treatment with an
antidepressant may activate their mania. (Mania can be hara to
differentiate from schizophreniform psychotic phenomena), Still other
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patients may simply become spontaneously psychotic while under
antidepressant treatment; presumably this may be more likely if the
patient has schizophrenia and has becn misdiagnosed.

In any case, reports of a few cases of psychosis among depressed patients,
especially hospitalized patients, would not be unexpected, Indeed, scme
psvchotic signs and symptoms may occur as part of the phenomenology of
depression; hallucinations and delusions., for example, are acceptable
signs of depression if mood congruent,

As noted earlier, the record of ADRs initially reported with bupropion
suggested a low incidence of psychosis and the firm's May 1985 safety
update tabulation (Lee's June 25, 1985 review) did not attribute the
discontinuation of any patient to psychosis, per se.

Actually, because cf my contacts with NIMH staff, I had been aware of the
possibility that buprnpion might cause psychosis. Indeed, .in January of
1985, after a chat with Dr. William Potter about his experiences, | was
provided with a draft copy of an article reporting on four patients who
had developed short term psychotic episodes while on bupropion,

) However, being suspicious of the generalizability of isolated reports, I
had elected to await the firm's Safety Update to assess the risk in
context of the overall data base experience. I menticned the problem to
the firfm in June 1985, but they did not clarify the matter. In early
September 1985, before we had received any further clarification from the
firm, I attended a scientific meeting at the NIMH during whicn 1 neara
additional presentations about the possible potential of bupropion to
cause elevations of homovanillic acid (HVA) and, more critically,
presentations describing a linkage het.ueen plasma HVA and the level of
psychopathology among schizophrenics. Homovaniliic acid is a metabolite
of dopamine, the primary neurotransmitter in the neuronal system believed
to be deranged in schizophrenia, The discussion at the meeting suggested
a possible explanation for the induction of psychosis that Dr., Potter's
group had observed in 4 of 11 depressed patients treated with bupropion,
In any case, mechanisms aside, Dr. Potter's findings did not seem
compatible with the firmm's failure to identify psychosis as a cause of
discontinuation of treatment with the drug, In fact, drug was
discontinued in 3 of the 4 patient's described by Dr. Potter's group.
Where in the data base were these patients enumerated?

As a matter of interest, I arranged for Dr. Potter and his associate,

Dr. Rudorfer to present their findings to a group at ODDR. The meeting
(10/3/85) was attended by the firm and their suest 'experts' who sought to
explain away the findings of psychosis. Unfortunately, at the time of the
meeting, there was little agreement about case definitions and the firm
had not done a systematic analysis of the problem. It was agreed,
however, that several phenomena might expiain the ‘unusual' experience of
Dr. Potter's group. On the cther hand, we emphasized that the discrepancy
might in part be due to under-ascertainment of cases. Indeed, the failure
to identify the three cases in Study 25 supported this possibility.

Following further discussion, the firm submitted a report on psychosis
{Novmeber 2&, 1985). In the report, Psychosis appears to be given as an
2xplanation for discontinuation of 9 patients (see Lee reveiw of
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11/27/85). Unfartunately, the nature of the records, and the firm's
method ¢f recording adverse events makes it virtually impossible to
ascertain clearly why patients were actually.discontinyed. Clearly, the
possibility exists that some patients were psychotic when withdrawn from
driug, but the withdrawal was attributed to some other cause.

In any event, there is Tittle doubt in my mind that psychosis is a risk of
treatment with bupropion. Unfortunately, I have no sense of the absolute
incidence of the risk., Even more important, the relative potential of
bupropion and other antidepressants to cause psychosis is not discoverable
from the data available., Perhaps, past-marketing experience will provide
some insight into the problem, perhaps not. Given the circumstances,
however, I believe we must prom1nently identify neuropsychiatric
disturbances including psychosis, 1n Nellbutr1n S 1abei1ng as risks
associated with its use, |

The missing safety update an laboratory data:

As noted earlier, we had asked for, but not received, a re-expression of
laboravory test results using a cross-tabulation method preferred by the
division. The original submission of the NOA disregaidued requests made by
the division at a pre-NDA meeting. The request for suc:. an expanded
cross-tabulation of lab results, first made in January 1985, was initially
ignored, and then, upon our repeated insistence, nrumised for delivery in
September 1985, At this time (circa December 18, 19%¢3), it has not yet been
received.

I am at somewhat of a 1oss to deal with thi, macter. The firm warrants that
there are no abnormal laboratory results of concern. Ry perusal of the
summary data for the original NDA suggests that tuey are correct, but we have
not had a direct ‘hands on' look at the data in the presentation formal we
prefer, nor have we received any update on laboratory findings in the expanded
data base.

The orignal submission, Volume 1.3, does present (p. 93-143) statistical
summaries of means and statistically significant within group differences for
placebo and bupropioa for the original placebo controlled studies (i.e.,
06,08,09, and 14) for those patients who had both a baseline and at least one
subsequent 1ab test result, There were 107 treatment vs baseline mean
comparisons for bupropion and 86 for placebo. The means compared, however,
frequently involve groups of different size; in short, patients were lost and
the means compared represent groups composed of different individuals. Thus,
the results do not provide a 'worst case' anaiysis because a patient suffering
a bad result and leaving the trial might be 'missed.' As the firm points out,
however, none ¢of the m=2an changes are of substantive size or clinical
importance. Indeed, none of the baseline and ‘on treatment' means fell
outside the normal range.

The firm also points out that the 3 statistically significant between group
contrasts (bupropion vs. placebo) were unimportant and I agree. Finally, lab
data from several active control trials is also upaiarming.

Thus, by and large, the data provided on lab results in the original NDA does
not raise any substantive concerns, However, means, Tor iarger groups
especially, may be insensitive to one or two abnormal ocutliers that might

— .«..._...__.\‘,‘-T«_.
'



2} the labeling warns fully of the risks, and 3) the labeling provides
adequate guidance on ways to minimize the risks (e.g., limit the use of the
drug to a narrow population, contraindica2te its use in specific populations,
etc.). In applying the policy, consideration is given to the potential
advantages of the drug relative to available alternative therapeutic regimens
in the treatment of all patients and in the treatment of special populations
of patients (e.g., patients unrespensive to other treatments, the elderly,
those with complicating conditions like heart disease, etc.). .

To begin, does bupropion offer any specific advantages? As a 'clinician,’' [
am persuaded that some documented properties of bupropion (its relative lack
of anticholinergic activity and its apparent lack of potential to cause
orthostatic hypotension) would make it a valuable drug for some depressed
patients. ‘

Has bupropion been shown to be especially useful in 3ny .oecial population?
To be clear, the firim has not provided evidencs irom adequate and
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well-controlled investigations to sunnci i its implied claim that bupropion is

effective in patients who fail tu respond to other antidepressant therapies.
On the other hand, they iiave 'testimonials' from open clinical practice
scttings arguing ¢nis advantage. 1 am not personally persuaded by
testimonais, but some experts may find the evidence fairly persuasive. The
question, therefore, is what level of documentation of special benefit is
necessary to justify approval of bupropion given its clear risk of seizure?

Are clinical trials documenting any or all of bupropion's alleged advantages
essential to its approval? We took such a position in dealing with the NDA
for clozapine, an effective antipsychotic with a high risk of

agranulocytosis. In anticipation of questions about the applicability of this
precedent, I would point out that clozaring induced agranulocytosisis occurs
in as many as one percent of patients exposed for six months and is associated
with a case fatality rate of 20 to 50%. I believe that this is a_
substantially more serious risk than seizure. Furthermore, the data presented
by the firm suggests that limiting the maximum dose of bupropion and slowing
the rate at which the daily dose is escalated will probably reduce the risk of
seizure. In contrast, no known maneuver alters the risk of agranulocytosis
with clozapine. Thus, I find the two cases sufficiently different to
recommend approval of the NDA without requiring proof from controlled clinical
trials of bupropion's advantage over standard antidepressants in the treatment
of recidivistic depressed patients.

In surmary. my recommendation is to approve bupropion, but for a restricted
population, with very cautionary tabeling that identifies its ususual
propensity to cause seizures and its more troublesome side-effects,

Labeling issues and the conditions of approval:

My recommendation to approve the NDA for bupropion is conditioned upon the
requirement that its labeling 1) state that bupropion is not the drug of first
ciloice for most depressed patients, and 2) carry a prominent warning about its
risk of seizure. Of ccurse, the remaining sections of the labeling must be
consistant with the Indications and Warnings Sections. The labeling must
provide instructions for use that emphasize how the risk of seizure can be
minimized {(i.e., limitation in maximum dose to 450 mg, slow incrementation of
dusing, centraindication of use in patients with seizure disorder, etc.].
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Specific labeling recommendations:

The labeling upon which this approval recommendation is conditioned is
presented in toto in the attached labeling draft (December 18, 1985). The
labeling, with possible minor modifications, should be made a condition of
approval and should become a part of the approval letter, either as an
attachment or in the body of the letter, whichever is easiest to accomplish.

Post-marketing requirements:

All post-marketing requirements enumerated in our December 1984 approvéble
letter remain in force. The following additional demands are made:

1} In view of new informatior ibout bupropion's several active metabolites,
the post-marketing chronic dose proportionality studies must be modified to
include assessments of metabolites as well as parent drug after many weeks of
use. If possible, using an approach similar to the 'pharmacokinetic screen,’
1 would also ask for the sampling of Dlood levels of drug and metabolites in
patients taking drug for very long periods.

2) In view of the time elapsed and my opinion t.at they will primarily be used
to modify Vabeling, I would agree to make the submission of the lab data
safety update and the previously requested l1ab data cross-tabulations a
post-marketing requirement. :

——

Paul Leber, M.D.
12/19/85

[ &
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Bupropion HC1 Burrcughs Wellcome Co.
Jwe11butrin Research Triangle Park, NC
\ 75, 100 mg Tablets Submission Dated:
NDA 18-644 September 26, 1985
Wang
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Review of Dissolution Data

The firm has submitted dissolution data (attached) pe€suant to Dr. Karin
Kook's review of the firm's May 21, 1985 submission where she requested the
raw dissolution data used in the firm's basket vs. paddle method comparisen.
Dr. Kook's reguest that interim (i.e. prior to 45 minutes) dissolution data be
submitted if available could not be complied with due to such data's lack of
availablility.

Recommendation:

 Dr. Kook's provisions for setting a dissolution specification of Q=80% at 45
minutes using the paddle method (50 rpm) in 900 ml water at 379C have been
met. This recommendation should be forwarded to the firm.

7% DZ

Paul L. Hepp, Pharm.
Pharmacckinetics Evaluation Branch

RD Initialed by C.T. Viswanathan, Ph.D. . _
FT Initialed by C.T. Viswanathan, Ph.D. ( ‘v V2112 18N

cc: NDA 18-5i4 orig., HFN-120, HFN-226 (Hepp), Chron, Drug, and FOI files.
PLH: smj :kek SIEE (12-06-85)




Batch

2E2791 (75 mg)

Mean
Std. Dev.

Batch

216030 (75 mq)

Mean
Std. Dev.

Batch

216031 (75 mg)

Mean
5td. Dev.

DISSOLUTION OF WELLBIJTRIN® Tablets

% l.s. Bupropion Hydrochloride Dissolved

Basket Method Paddle Method
45 min. 45 min.

96.5
1.9
Basket Method Paddle Metanod
45 min. 45 mirn.

94.0
0.3
Basket Method Paddle Method
45 min. 45 min.




Batch

216032 (100 mg)

Mean
S+d. Dev.

v3tch

216033 (100 my)

Mean
Std. Dev.

Batqg

206011 {100 mg)

Mean
Std. Dev.

DAR/mg/.D
TRZ0/85/0629-4

DISSOLUTION OF WELLBUTRIN® Tablets

% 1l.s. Bupropion Hydrochloride Dissolved

Basket Method

45 min.

93.7

h]

Basket Method

45 min.

Basket Method

45 min.

Paddle Method

45 min.

87.8
4.1

Paddle Methcd

45 min.

90.9
4.3

Paddle Method

45 min.
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~ 75, 100 mg Tablets Research Triangle Park, NC 27709
NDA 18-644 Date of Submission:
Reviewer: Karin A. Kook, Pharm.D. May 21, 1985
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Review of In Vitro Dissolution Data

In "~ early development of bupropion, 2 non-standard basket method (100rpm,
5000 of .62 HC1 at 379C) was used; the sampling times were twenty minutes
or, aore often, thirty minutes. As a result of an FOA Review Chemist
suggestion, the procedure was changad on June 10, 1982 to a prddie method (50
rpm, 900m) water at 379C) with a 45 minute sampling time. During the review
of the NDA submission, orne lot of 100mg Tab‘lets‘h was found to have
poor in vivo absorption relative to another lot {7J2700). These lots were
tested in vitro with the basket method and poorer dissolution was also noted
(607 at 20 minutes versus 104%); lot 8A2704 was 102.5% dissolved after 30
minutes. Thus, the Division of Biopharmaceutics recommended the basket method
with a specification of not less than percent (Q) drug dissolution in 20
minutes. -

The firm has responded to the proposed specification. They indicate that the
baskets will ultimately be corroded by the acidic medium and, thus, could aive
erratic results. They furthermore state that the paddle method is easier to
automate. They claim limited experience with a 20 minute sampling time using
a basket method. They propose the dissolution specifications to be not less
than @k dissolved in 45 minutes using the paddle method at 50 rpm in 900 m
water at 37°C. In support, they provide summary comparative dissolution on
three batches of their 75 mg and 100mg tablets (Table 1). Further comparative
data was provided in the previcusly reviewed NDA submission and is summarized
on Table 2. Finally, they indicate that they "will further evaluate the
possibility of reducing the time specification below 45 minutes if warrented,
as data and experience is accumulated with production batches.”

Table 1
Basket Data, 45 Minutes Paddle Date, 45 Minutes

Batch Mean Std. Dev, Mean ~Std. Dev.
75 m

1 96.9 1.1 96.5 1.9
216030 94.0 0.3 91.2 4.0
216031 93.2 1.6 90.5 1.8
100
EDGU;i 96.7 1.0 84.3 3.8
216032 93.7 1.8 87.8 4.1
216033 94.1 1.4 £J.9 4.3




. -
Table 2
X X
Batch Paddle @ 45 Min! S.D Basket @ 20 minZ  S.D.
Z2J3135  T03.3 1.7 96.0 3.87
3A2776  100.7 1.0 91.0 21.76
3A2717  100.7 1.0 99.3 2.38
3A2718  100.2 3.5 98.3 2.20
3A2719 101.6 3.7 95.9 14.62
3A2720  102.6 3.4 100.5 2.92 -
In=6
2p=12
Recommendation

The Division of Biopharmaceutics agrees to dissolution testing with the paddle
method. However, the firm is requested to supply the raw dissolution data
used in making the basket versus paddle methods comparisons. This has been
communicated by telephone. They were also asked to provide interim (i.e. 30
minute) results, if available. Provided the data are in support, a
dissolution specification of Q at 45 minutes using the pad+le method in
900 m! water at 37°C could be set. :

-

Cvin SO Loorr_

Karin A. Kook, Pharm.D.
Pharmacokinetic Evaluation Branch

RD Initialed by Paul L. Hepp, Pharm.D, o1
FT Initialed by C.T. Viswanathan, Ph.D. (¢ -
Y e [PLYL

cc: NDA 18-644 orig., HFN-120, HFN-226(Kock), Ciiron, Drug. and FOI Files
KAK:tw:kek:smj:(5004x) 9/16/85





